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PALEONTOLOGY.—0On some Tertiary fossils from the Pribilof 
Islands.1. Wuaatam H. Dau, U. S. National Museum. 


In 1899 I enumerated the fossils found at Black Bluff, St. Paul 
Island, Bering Sea, Alaska.? They occur at this place in frag- 
ments of sedimentary rock torn from the ocean bed and up- 
heaved with their enclosing lava above the sea level. Mr. G. 
Dallas Hanna, of the U. S. Bureau of Fisheries, who has been 
stationed on the island for a number of years, reports that the 
Black Bluff locality is now entirely exhausted of its fossils. 
However, this loss is more than made up for by the discovery 
of two new localities, one on St. Paul and one on St. George 
Island. Curiously enough the locality on each island is locally 
known as Tolstoi Point, the Russian word Tolstoi meaning 
“broad” being used geographically in numberless localities in 
Alaska. 

The collection is of interest as linking up the age of the strata 
from which these fragments were derived with the beach deposits 
at Nome which are referred to the late Pliocene. 

In Mr. Hanna’s collection are 47 species of which 44 are 
mollusks, 31 gastropods and 13 bivalves. 

The St. Paul collection has only seven species, all found on 
both islands and also found at Black Bluff, so they are possibly 
of the same age as the Black Bluff series. Of the St. George 
_ 1 Published with the permission of the Director of the U. S. Geological Survey. 

? The Fur Seals and Fur Seal Islands of the North Pacific Ocean, part III. Pp. 
546. Government Printing Office. 1899. 
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TABLE 1 


Fossi.s CoLLeEcTED BY Mr. G. Datias HANNA FROM SEDIMENTARY INCLUSIONS 
IN THE VoLcantc Rocks or St. Paut AND St. Ggorce IsLanps, BERING SEA. 





Admete sp. aff. A. middendorffiana Dall G* 
Chrysodomus pribiloffensis Dall 


yoy we wh 
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Colus sp. indet 

Colus sp. indet 

Colus sp. indet 

Colus sp. indet 

Plicifusus sp. indet 

Plicifusus arcticus Philippi 

Volutopsius sp. aff. malleatus Dall 
Volutopsius sp. aff. regularis Dall 
Pyrulofusus sp. aff. harpa Mérch (dextral) 
Pyrulofusus sp. aff. deformis Gray (sinistral)......... 
Buccinum glaciale parallelum Dall 
Buccinum tenue Gray 


Trichotropis n. sp 

Iphinoé kroyeri Philippi 
Tachyrhynchus n. sp 

Natica clausa Broderip & Sowerby 
Natica aleutica Dall 








® G indicates St. George; P St. Paul. 
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specimens seven species appear to be new out of thirty-three 
which are specifically identifiable, or nearly 20 per cent. 

The ensemble of the collection points to climatic conditions 
similar to those prevailing at present in the region, while the 
earliest Nome bed indicates decidedly warmer water. It is 
probable that this Pribilof fauna conformed to more rigorous 
conditions prior to the glacial epoch. 

The St. George collection as a whole has only seven species 
identical with those found at Black Bluff, St. Paul Island, 
which latter fauna is doubtless Pleistocene. With the Pliocene 
second elevated beach fauna at Nome one-third of the St. George 
collection is identical, but in this third the characteristic warmer 
water species are not represented. So I conclude that the 
material obtained by Mr. Hanna represents a period later than 
the Nome second beach and earlier than that of the Black Bluff 
fauna. A list of the species is given in table 1. The type 
specimens are preserved in the U. S. National Museum. 


BOTANY.—The ancestry of maize. J. H. Kempron, Bureau of 
Plant Industry. (Communicated by William R. Maxon.) 

In a recent article entitled The evolution of maize, Weather- 
wax! raises again the issue of the origin of the genus Zea. He 
reviews the literature, summarizes the descriptions, and presents 
in a new light many of the morphological differences and 
similarities of Zea mays and the related plants, Euchlaena 
luxurians and Tripsacum dactyloides. Students of these genera 
will welcome the bringing together of these descriptions, accom- 
panied as they are by excellent illustrations. Since the article 
aims at a comprehensive evaluation of the relationship of these 
genera, it is perhaps unfortunate that much of the “gross 
morphology”” has been disregarded, with a consequent over- 
emphasis of the organological features. There are, moreover, 
a few misstatements, and some of the views of previous workers 
seem to have been misinterpreted. It is hoped that a discussion 
of these points will contribute to a better understanding of the 
subject. 


1 WEATHERWAX, Paut. The evolution of maize. Bull. Torrey Club 45: 309-342 
1918. 
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In the description of Zea, the statement appears that varia- 
tion in this genus is mostly quantitative in nature, a conclusion 
hardly justified by the facts. The line of demarcation between 
quantitative and qualitative variation is, of course, more or less 
arbitrary, but there can be no question that Zea stands apart 
from related genera in the number of discontinuous variations. 
It is unfortunate that Weatherwax has not had the opportunity 
to become acquainted with the instructive variations isolated by 
experimental breeders. 

Another statement that must be challenged is that branches 
of maize may arise “singly or two or more from one node”’ (p. 
316). It is difficult to understand how this error survived a 
second reading. Reference is made, however, to a text figure for 
substantiation. This figure seems to have been drawn from a 
normal plant and furnishes no evidence of this most unusual 
type of branching. 

Equally surprising, from a morphologist, is the confusing of 
husks or bracts with prophylla. On page 314 we learn, “.... 
and the shortness of its axis enables the leaf sheaths to cover the 
inflorescence and mature fruit. In some cases the laminae and 
ligules of these prophylla are present (Fig. 6) but often they are 
lacking (Fig. 7).” Again, in the legend under Fig. 7, page 
315, ‘the prophylla have lost their laminae and _ligules.”’ 
That prophylla sometimes possess laminae and ligules would 
be an important observation, if true, but it seems clear that the 
author has failed to distinguish between these most interesting 
and highly specialized organs and the relatively unspecialized 
bracts, or husks. This confusion by a professed morphologist 
is the more astonishing in view of the unusual structure of 
prophylla and their consequent interest from a morphological 
standpoint. 

In drawing attention to the unsatisfactory treatment accorded 
the female inflorescence of teosinte by previous investigators, 
Weatherwax has, inadvertently no doubt, misquoted Collins, 
and in justice a correction should be noted. We have, quoting 
from Weatherwax: ‘‘Collins’ description? (p. 525) of the spike 

?Coiuins, G. N. The origin of maize. Journ. Wash. Acad. Sci. 2: 520-530. 
1912. 
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as ‘one rowed’ is equally misleading.’ In looking for this 
reference I have succeeded in finding only the following, which 
appears as a footnote on page 525 and not as a part of a de- 
scription of this genus: “‘As might be expected theoretically 
the early generation of the hybrids between single-rowed teosinte 
and double-rowed maize occasionally result in an odd number of 
rows. Well formed ears with 3, 5, 7 and 9 rows have already 
been observed in such hybrids.” Without the context the 
distinction between ‘“‘single-rowed’’ and ‘‘one-rowed”’ may seem 
slight, but when contrasted with the double or paired rows of 
maize it is difficult to understand how the meaning could have 
been perverted. 

The major part of the paper is devoted to a discussion of the 
relative merits of the several theories of the origin of maize, 
and the conclusion is reached that maize developed by simple 
evolution from a grass somewhat similar to the Andropogoneae. 
While this solution is not new, organological evidence is con- 
tributed which the author believes affords it additional support. 
In reaching his conclusions it would seem that Weatherwax has 
overlooked some important considerations and misinterpreted 
others, and it may be well, therefore, to examine his evidence 
somewhat in detail. 

The author has found organological evidence of the perfect- 
flowered nature of all spikelets of the genera Zea, Euchlaena, and 
Tripsacum, a fact which satisfactorily accounts for the true- 
breeding perfect-flowered races of Zea but does not explain the 
infrequency with which such flowers are found in Tripsacum and 
Euchlaena. If well developed perfect flowers are ever found 
in the pistillate inflorescences of Euchlaena or Tripsacum, they 
occur very rarely and may not be compared with their relatively 
normal development in Zea. The importance of this disparity 
in the frequency of perfect-flowered variations should not be 
overlooked in determining whether Zea or Euchlaena is the 
more primitive type. 

In indicating the evolution of these genera, the author has 
recorded the changes that have taken place and has constructed 
a seemingly plausible sequence of events which may prove mis- 
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leading. There is and can be no question that Zea, Euchlaena, 
and Tripsacum have a common ancestry, but whether the 
differences between Zea and the other genera can be more satis- 
factorily explained by ascribing the diversities to simple evolu- 
tion from a single common ancestor than by assuming a hybrid 
origin is a question that to the writer’s mind has not been fully 
appreciated by Weatherwax. To answer these questions,” 
differences must be considered, as well as similarities. 

One of the chief differences between Zea and the other genera 
lies in the form of the pistillate inflorescence, or ear, the origin 
of which has been the subject of much discussion. The theory 
receiving the greatest support is that of fasciation, proposed by 
Hackel* and accepted by Gernert,‘ Worsdell,® and others. This 
theory is open to the objection that it fails to account for the 
fact pointed out by Mrs. Kellerman® and Montgomery,’ that the 
ear is the homologue of the central spike of the tassel. Collins*® 
has called attention to the fact that the central spike is as much 
in need of explanation as the ear, and has suggested an alter- 
native theory, which has been adopted by Weatherwax, that the- 
central spike originated by the shortening of some of the branches 
of the panicle until they were reduced to paired spikelets. On 
this basis the ear is homologous with the central spike, the re- 
duction of the branches having occurred before the male and 
female inflorescences were differentiated. 

While the latter theory would seem to fulfill the conditions, 
the case for fasciation cannot be peremptorily dismissed without 
some explanation of the frequent occurrence of bifurcated ears 
which breed true. Further support of the fasciation theory 
is to be found also in a true-breeding race having fasciated and 
bifurcated central spikes, which we have succeeded in isolating. 
The full description of this mutation will be published shortly. 

* Hacke,, E. Gramineae. Engl. & Prantl, Nat. Pflanzenfam. 2: 1-97. 1889. 

*Gernert, W. B. Analysis of characters in corn and their behavior in trans- 
mission. Champaign, Ill. 1912. 

5 WorspELI,, W. C. The principles of plant teratology, Vol. 2. London. 1916. 
* KELLERMAN, Mrs. W. A. Primitive corn. Meehan’s Monthly §: 44. 1895. 
7 Montcomgery, E. G. What ¢s an ear of corn? Pop. Sci. Mo. 68: 55-62, figs. 
I-14. 1906. 
8 Op. cit. 
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Contrary to Weatherwax’s assertion, there is in reality no 
mathematical difficulty involved in developing ears with ten, 
fourteen, or eighteen rows by the fasciation of 4-rowed branches. 
Ears having rows in these numbers can be obtained by the 
abortion of a row of paired spikelets or the abortion of the pedi- 
celled spikelets of one of the component branches, both of which 
phenomena are of rather frequent occurrence. Moreover, the 
writer is inclined to believe that a statistical investigation would 
probably show varieties with ten, fourteen, and eighteen rows 
to be less common than those having rows that are multiples 
of 4. The very large number of 8-rowed varieties and the 
complete absence of 6-rowed varieties have also to be ¢con- 
sidered. 

In view of the fact that maize is intermediate in a great many 
respects between the specialized characteristics of teosinte and 
the more primitive characteristics found in pod corn, Collins 
conceived the idea that it probably originated as a hybrid be- 
tween teosinte and a primitive grass having many of the char- 
acteristics of pod corn. Weatherwax’s contention that pod 
corn can not be accepted as a “primitive type’’ seems beside the 
point, since no one but the very early writers has held such a 
view. The various types of pod corn do, however, afford a 
series of characters that may properly be called primitive, since 
they are shared by many species of Andropogoneae. The fact 
that these characters are not all combined in a single mutation, 
but have occurred independently in various combinations, would 
seem to strengthen rather than weaken this evidence that they 
are ancestral. And since there is no genetic obstacle to uniting 
the characters of the various types by properly selected matings, 
there can be no objection to their theoretical combination. 
Furthermore, since pod corn appears as mutations from highly 
specialized commercial varieties, there surely need be no surprise 
that the so-called earless plants have undeveloped ear buds in the 
axils of their leaves. 

A confusion of terminology doubtless accounts for the dis- 
agreement between Collins and Weatherwax on the presence of 
staminate flowers in the branches of pod corn. There are, of 
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course, in pod corn as in the normal maize from which it mutated, 
two kinds of branches, those with shortened internodes borne 
on the upper part of the plant, known as ears, and the more or 
less elongated lower branches known as tillers or suckers. As 
is well known, the latter are frequently similar in all respects 
to the main stalk and may terminate in an entirely staminate 
panicle. In making the statement that staminate flowers had 
not been found on the branches of pod corn, Collins was refer- 
ring to the upper branches, while Weatherwax in contradicting 
this observation is undoubtedly referring to the basal branches, 
or suckers. The imputation that suckers have been confused 
with independent plants would hardly occur to one familiar 
with genetical methods. 

Another fundamental difference between pod corn and 
teosinte, which, through an apparent misunderstanding, Weather- 
wax has attempted to discredit, is the occurrence of branches 
in the axils of prophylla. Collins’ statement that such branches 
were the rule in teosinte and had not been observed in pod corn 
meets with the disapproval of Weatherwax, who states that he 
has frequently observed such branches which can be induced 
by the destruction or injury of the terminal bud. As has been 
previously stated, Weatherwax fails to understand the funda- 
mental distinction between prophylla and bracts, which may be 
due to the fact that the differences are of such a magnitude as 
to be easily detected with the naked eye and as such come under 
the heading of “‘gross morphology.”’ 

That all branches are enclosed in prophylla does not mean 
that they are borne in the axils of such prophylla, since these 
leaf-organs are borne on the short basal joints of the branches 
which they enclose! In Euchlaena and in some types of maize, 
branches are developed from buds in the axils of prophylla, as 
well as from buds in the axils of leaves and husks, but in pod 
corn we have never found such prophyllary branches. Sec- 
ondary branches in the axiis of husks are easily induced in almost 
any type of maize by preventing the development of the ear, 
but we have never succeeded in forcing the development of 
buds in the axils of prophylla. In view of the evident mis- 
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understanding it seems doubtful whether Weatherwax has 
found branches in the axils of the prophylla enclosing branches 
of pod corn. It has to be considered also that the significance 
of such a phenomenon depends in a large measure on the fre- 
quency of its occurrence. It may be expected that in course of 
time and by examining a sufficiently large number of plants 
' an industrious morphologist would find an example of pod corn 
with branches in the axils of prophylla, though as yet none has 
been observed. 

There is apparently also a similar misunderstanding with 
respect to the ‘‘mixed inflorescences’’ in teosinte. Collins states 
in effect that he has never observed pistillate fiowers in the male 
panicle or staminate flowers in the female inflorescences of 
Euchlaena. It is not quite clear from Weatherwax’s contradic- 
tion of this statement whether he refers to the panicle termina- 
ting the main culm or to the panicles terminating primary, 
secondary, tertiary, or branches of higher order. In examining 
several thousand plants of the commercial teosinte of Florida 
we have never found even an indication of pistillate flowers 
in the tassels of the main culms, and their occurrence in the 
tassels of basal primary branches is rare. Pistillate spikelets, 
however, are common in the terminal inflorescences of secondary 
branches and branches of a higher order. This point is im- 
portant, since in both maize and teosinte the branches are less 
specialized than the main culms. Unless great care is exercised 
in growing plants, confusion is likely to arise between branches 
and main stalks. Unfavorable climatic conditions in the early 
stages of growth will often result in the abortion or only partial 
development of the main culm. This abortion of the main 
culm will not be detected at maturity unless the plants have been 
marked. While it may be that Weatherwax has actually found 
pistillate spikelets in the main panicle of the central culm, in 
view of the possibilities of error his statement should be accepted 
with reservation until more definitely substantiated. 

With respect to the occurrence of flowers of both sexes in the 
female inflorescence, it is apparent that Weatherwax is again 
confusing two separate and distinct phenomena. Investigators 
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familiar with teosinte are well aware of the fact that the female 
spikes often terminate in staminate tips. These staminate tips 
correspond to the same phenomenon on the ears of maize, but the 
occurrence of entirely male spikelets definitely located at the 
less specialized tip should not be confused with perfect flowered 
spikelets located in the alveoli of the highly specialized rachis 
at the base of the spike. The occurrence of sharply differ- 
entiated staminate tips on the pistillate spikes of teosinte seems 
to emphasize, rather than minimize, the greatly specialized 
nature of the female inflorescences. The transition from single 
pistillate to paired staminate spikelets is abrupt and is accom- 
panied by an equally abrupt change in the rachis and glumes. 

It must be repeated that there is a complete absence of func- 
tioning stamens in the specialized pistillate portion of the spikes 
of teosinte, while in maize perfect-flowered spikelets not only 
have been found throughout the entire ear, but strains breeding 
true for this condition have been isolated. The fact that all 
species of the Maydeae are structurally bisexuai should not be 
allowed to obscure the importance of this point. 

A careful study of teosinte, not only in the large commercial 
plantings of Mr. Heinisch in Florida, but also in widely diverse 
environments and under carefully controlled breeding experi- 
ments, together with a study of hybrids between the Floridian 
and Mexican types, fails to show a variation at all comparable 
with that observed in even carefully bred varieties of maize. 
The chief support of a hybrid origin for maize lies not only in 
single character differences or similarities but also in the more 
general features which have been overlooked or lightly dismissed 
by Weatherwax. The greater frequency of variation in maize 
compared to almost any other species seems to the writer to 
offer a very reasonable ground for doubting its simple evolution 
from the same common ancestor with Euchlaena and Tripsacum. 

Aside from the extreme variability, it is hard to understand, 
with Weatherwax’s theory, how, sharing as they did the same 
habitat, Zea and Euchlaena ever became differentiated. They 
hybridize readily, the hybrids are perfectly fertile, and they 
become indistinguishable when grown together. 
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With respect to the many true-breeding abnormal forms, 
Weatherwax admits that a single ancestral type combining all 
of these cannot be visualized, but with this evidence he is still 
loath to accept an additional ancestor. The statement ‘that 
many of the tetratological conditions that do not fit into the 
foregoing theory (simple evolution) as reversions are not in- 
herited”’ can hardly be passed unchallenged without an enumera- 
tion. Practically all maize breeders are familiar with many 
true-breeding tetratological forms which cannot be looked upon 
as reversions to a single ancestral line. 

It is difficult to understand why the fundamental differences 
between Zea and other members of the Maydeae should be 
overlooked and a theory adopted whose chief support lies in the 
fact that teosinte and Tripsacum share with maize the rudiments 
of perfect flowers. It scarcely needs argument to prove that all 
are descended from perfect-flowered ancestors. The suppression 
of sex organs is a universal attribute of any unisexual organism 
and as a basis for proving relationship is equal in every respect 
to the observation of Weatherwax, ‘‘that common to all three 
genera (Zea, Euchlaena, and Tripsacum) is the jointed vegetative 
stem.” 


AGRICULTURE.—The size of Maya farms. O. F. Cook, 
Bureau of Plant Industry. 


Among many parallel features of the ancient civilizations of 
Peru and Mexico were the methods of producing and distributing 
the supplies of food. Each householder had an assignment of 
land to produce food for the family. An area sufficient for a 
man and his wife was known in Peru as a topo, tupu, or topu. 
Another topo was granted for each boy and half a topo for each 
girl, perhaps because more feasts and ceremonies were required 
in raising boys. In addition to the fields assigned to families, 
the people of each community were charged with the cultivation 
of lands set aside for the support of the priests and for other public 
purposes. A national system of storehouses was maintained 
by the Inca government as a protection against distress from 
crop failures or other local disasters. 
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The system followed by the Mayas of Yucatan has been de- 
scribed by Brinton as follows: 

Personal tenure of land did not exist. The town lands were divided 
out annually among the members of the community, as their wants 
required, the consumption of each adult being calculated at twenty 
loads (of a man) of maize each year, this being the staple food. 

I mention this particularly in order to correct a grave error in Landa’s 
Relacion de las Cosas de Yucatan, p. 130. He says, “‘Suelen de costumbre 
sembrar para cada casado con su muger medida de CCCC piés que llaman 
hun-uinic, medida con vara de XX pies, XX en ancho y XX en largo.” 
The agrarian measure uinic or hun uinic (one man) contained 20 kaan, 
each 24 yards (varas) square. One kaan was estimated to yield two 
loads of corn, and hence the calculation was forty loads of the staff of 
life for each family. Landa’s statement that a patch 20 feet square 
was assigned to a family is absurd on the face of it.! 

Since Bishop Landa’s Relacion is by far the largest body of 
direct knowledge of the Maya civilization, it is worth while to 
remove an unwarranted impeachment of the practical value of 
this important record. The passage quoted by Brinton may not 
be free from ambiguity of construction, but the charge of “‘grave 
error’ is hardly to be justified. Neither the Spanish original 
nor the accompanying French translation of Brasseur de Bour- 
bourg is ‘“‘absurd’’ in the manner alleged. Instead of a patch 
20 feet square, a square of 400 feet on each side is indicated by 
Landa; that is, 400 times as much land as Brinton supposed. 
Confusion doubtless arose from the use of the words medida and 
vara in senses that are somewhat unusual, though hardly to be 
misunderstood in relation to the context. Substitution of que 
for lo qual also makes Brinton’s transcription of the passage 
appear more casual and ambiguous than the original. The 
sense may be stated as follows: 

They follow the custom of sowing for each married man and his 
wife an area 400 feet square, which they call hun uimic, measured with 
a stick 20 feet long, 20 sticks in breadth and 20 in length. 

Brinton does not state the source of the figures that he would 
substitute for Landa’s, but since the two versions fall within the 
same order of magnitude they may be said to confirm rather 
than to contradict each other. The Bishop’s ‘one man’ area 


1 Brinton, D. G. The Maya Chronicles, 27, 1882, the second paragraph as a 
footnote. See also, Essays of an Americanist, 438, 1890. 
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amounts to 160,000 square feet, the other to 103,680 square 
feet, in our system corresponding to 3.67 acres and 2.38 acres, 
respectively. It could not be expected that all of the lands 
would produce equally, and the report may relate to different 
districts where the sticks used in measuring the fields were not 
of the same length. 

The word kaan, defined by Brinton as an area, seems to have 
been the name of the stick or cord used in measuring, but since 
each kaan of length would represent one-twentieth of the hun 
uinic unit, the kaan might serve also as a measure of area. Using 
a 20-foot stick, 20 kaan in length would amount to 400 feet, 
and the kaan area to 8000 square feet. Reducing the stick to 
16 feet would restrict the kaan as an area to 5120 square feet, 
nearly equivalent to Brinton’s kaan of 5184 square feet, or 
square of 24 yards. In eastern Guatemala canquib or kankib 
is the native name of small, slender palms of the genus Chamae- 
dorea, with smooth, long-jointed trunks less than half an inch in 
diameter, ideally adapted for measuring-rods. The usual mean- 
ing of can is ‘“‘yellow,”’ while quib is a general name for small 
reed-like palms. 

The harvest of forty-man-loads of maize from the Maya farms 
in Yucatan might be estimated roughly at about 80 bushels, 
not a large yield for two or three acres, but maize is seldom very 
productive in tropical countries of low elevation. At altitudes 
of 9,000 to 11,000 feet in the Cuzco district of Peru a topo of 
maize, equivalent to about seven-tenths of an acre, is expected 
to yield 8 to 10 fanegas of 260 pounds each, corresponding roughly 
to 42 and 52 bushels per topo, or from 60 to 75 bushels per acre. 
The topo is reckoned now at 4,000 square varas, equivalent to 
30,820 square feet, but may have been larger in ancient times. 
That the family requirement of maize under the Inca system 
should have been smaller than among the Mayas could be ex- 
plained by more extensive use of other foods, as potatoes, ocas, 
ullucus, and quinoa, in the Peruvian tablelands. 

The ancient agricultural system of the Pima Indians of Arizona 
provided a farm unit of 100 steps ‘‘of the same foot,’’ as stated 
by Russell, used in dividing the cultivated lands among those 
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who helped to build the irrigation ditches. Farms of 100 or 
200 steps were assigned, “according to the size of the family.” 
Since a “‘step of the same foot,” at an ordinary walking gait, is a 
little more than four feet, the Pima unit may be estimated at 
about four acres, or slightly larger than the Maya “one man”’ 
area, 400 feet square. Allotments of 1o acres of irrigable land 
are now being made to each member of the Pima nation. 


ORNITHOLOGY .—Sphizixidae, a new family of pycnonotine 
Passeriformes. HARRY C. OBERHOLSER, Biological Survey. 


Further researches in the family Pycnonotidae apparently make 
necessary the removal of still another group as the type of a 
separate family. The genus Spizixos is not at all closely allied 
to its present family associates, and the proper course seems, 
therefore, to be its segregation as a new family, which will bear 


the name 
Spizixidae, fam. nov. 

Diagnosis.—Similar to the Pycnonotidae, but bill shorter, stouter, 
and somewhat compressed, its height at base much more than half the 
length of the exposed culmen, and equal to the length of bill from 
nostril (instead of much less), its width at the anterior end of nostrils 
equalling or exceeding one-half the length of the exposed culmen (in- 
stead of much less); lateral outline of maxilla somewhat convex (in- 
stead of concave); mandible, basally broad, its width at the beginning 
of the interramal feathering (angle of gonys) equal to the length of 
gonys (instead of only one-half to two-thirds the length of same); 
interramal space anteriorly broadly rounded, almost U-shaped (in- 
stead of narrow, triangular, and rather pointed—nearly V-shaped), 
and rami posteriorly almost parallel, instead of being widely divergent; 
gonys much up-curved distally; culmen strongly decurved from ex- 
posed base; bristles of chin much developed, reaching beyond the 
middle of the bill; nostrils entirely and densely covered by antrorse 
bristly feathers. 

Family characters —Bill thick, short and pyrrhuline; culmen rounded, 
curving down from the frontal feathers; angle of gonys opposite the 
anterior end of nasal fossae; gonys sharply ascending distally, keeled 
distally, but rounded proximally; terminal portion of maxilla tomium 
strongly notched; lateral outline of maxilla convex; interramal space 
anteriorly broadly U-shaped, the rami posteriorly almost parallel; 
nostrils small and rounded, situated at the anterior edge of the nasal 
fossae and nearly on a level with the surrounding rostral surface; entire 
nasal fossae covered by stiffish antrorse feathers; head entirely feathered 
and with long nuchal hairs; tail of twelve feathers, slightly rounded, 
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and long, occupying more than one-half the total length of bird; wings 
moderately short and rounded, the first primary spurious, but more 
than half the length of the second, and the tertials short; feet of moderate 
size; tarsi short, and scutellate, but sometimes rather indistinctly so; 
claws of moderate size. 

Type genus.—Spizixos Blyth. 

Remarks.—This new family seems to be a considerably specialized 
offshoot of the Timaliine stem. In its nuchal hairs, feet, tarsi, and 
general characters, it is evidently related, at least in a general way, to 
the Pycnonotidae. So far as we can judge from its external structure 
it does not exhibit any distinctively corvine, parine, or fringilline char- 
acters. Of the genera composing the family Pycnonotidae, the Spizixidae 
seem most closely allied to Criniger Temminck. In the closely covered 
nostrils they resemble the Irenidae, but are, of course, otherwise differ- 
ent, and apparently lead from Criniger in the Pycnonotidae to the 
Irenidae. 

The two species and the two additional subspecies which make up 
this new family of birds, are all at present included in the genus Spizixos 
Blyth. A new genus is, however, needed for one of the species, and by 
the institution of this a new alignment of forms will necessarily follow. 


Spizixos Blyth. 

Spizixos Blyth, Journ. Asiat. Bengal 14: 571. August, 1845. 
(Type by monotypy, Spizixos canifrons Blyth). 

Generic characters—Conspicuously crested; wing longer than tail; 
bill relatively less elevated, its height at base less than the length of 
gonys; subterminal commissural tooth of maxilla strongly developed, 
its infero-posterior salient angle sharp, about equal to a right angle, its 
anterior upper edge slightly concave to tip of bill. 

Type.—Spizixos canifrons Blyth. 

Remarks.—The type is the sole species, though this genus also in- 
cludes a recently described subspecies.'_ The forms of this group are, 
therefore, Spizixos canifrons canifrons Blyth, Spizixos canifrons in- 
grami Bangs & Phillips. 

Cophixus,’ gen. nov. 

Generic characters—Similar to Spizixos Blyth, but head not crested; 
wing shorter than tail; bill relatively more elevated, its height at base 
at least equal to the length of gon ys, often more; subterminal com- 
missural tooth of maxilla less eonale developed, its infero-posterior 


1 Spisixus canifrons ingrami. Bangs & Phillips. Bull. Mus. Comp. Zool. 58: 
285. April, 1914. (Mengtsze, Yunnan, China.) 
* xwbo obtusus; ixus = 460, viscum. 
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salient angle obtuse, much more than a right angle; its anterior upper 
edge strongly convex to tip of bill. 

Type.—Spizixos semitorques Swinhoe. 

Remarks.—This new genus contains two nominal species. Spixizos 
semitorques Swinhoe, from eastern China, and Spizixos cineretcapillus 
Swinhoe from Formosa. The latter is, however, although confined to 
the island of Formosa, clearly but a subspecies of the former, as its indi- 
vidual variation indicates. The forms of the present genus, therefore, 
stand as: Cophixus semitorques semitorques (Swinhoe), Cophixus sems- 
torques cinereicapillus (Swinhoe). 

















ABSTRACTS 


Authors of scientific papers are requested to see that abstracts, preferably 
prepared and signed by themselves, are forwarded promptly to the editors. 
The abstracts should conform in length and general style to those appearing in 
this issue. 


PHYSICS.—The specific heat of platinum at high temperatures. WAt- 
TER P. WHITE. Phys. Rev. 12: 436-441. December, 1918. 


The specific heat of platinum has been redetermined from 100° to 
1300° with a precision estimated to be better than 0.3 per mille and 
with very satisfactory agreement with the results of Gaede at 100° 
and with those of Plato, Corbino, Magnus, and Fabaro at higher tem- 
peratures. Most published results below 100° appear to be 1 per 
cent or more too high. The atomic heat of platinum at constant vol- 
ume is, from 100° up, above the value 5.96, indicated by Dulong and 
Petit’s law and by the accepted kinetic theories of the solid state, 
and also increases regularly to 1300° and probably beyond that. 

W. P. W. 


PHYSICS.—Heat convection in air, and Newton's law of cooling. Wat- 
TER P. WuHiTe. Phys. Rev. 10: 743-755. December, 1917. 


In very narrow layers of air between vertical surfaces at different 
temperatures the convection currents, in the main, flow up one side 
and down the other, with eddyless (stream-line) motion. It follows 
that these currents transport heat to or from the surfaces only when 
they turn and flow horizontally, from which fact it follows, in turn, 
that the convective heat transfer is independent of the height of the 
surface. It is, according to the laws of eddyless flow, proportional to 
the square of the temperature difference and to the cube of the dis- 
tance between the surfaces. As the flow becomes more rapid (e. g., for 
a 20° difference and a distance of 1.2 cm.), turbulence enters, and the 
above relations begin to change. The change is apparently gradual, 
and the present results, as well as some obtained by other experimenters, 
are rather negative as to the possibility of expressing the flow simply 
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for the corresponding range of conditions, which covers those most 
usual in calorimetry. The results, however, are sufficient to serve as a 
practical guide in calorimeter designing. For the dimensions tested, 
the transmission of heat by convection in horizontal layers was a little 
over twice that in vertical. - W. P. W. 





PHYSICS.—The necessary physical assumptions underlying a proof of 
the Planck radiation law. F. Russeu. v. BicHowsky. Phys. 
Rev. 11: 58-65. January, 1918. ; 


In order to prove Planck’s radiation law by means of the quantum 
theory, only two physical assumptions need be made: first, that energy 
is absorbed or radiated by a radiating system in quanta of hy; second, 
that a radiating system has the statistical properties of a perfect gas, 
1. €., that Maxwell’s distribution law holds for the distribution of the 
local values of the energy among the codrdinates defining the state of 
the radiating system. (The usual auxiliary assumptions, such as 
Planck’s oscillators or Larmor’s regions of equal probability, are not 
only unnecessary but misleading.) 

Although these two assumptions are sufficient for deriving the Planck 
radiation law, both of them, and particularly the latter, are very dubious, 
it being almost unthinkable that a radiating system can have the statis- 
tical properties of a perfect gas and yet not have the equipartition law 
hold. For these and other reasons it seems necessary to give up at 
least the second of the quantum hypotheses and to assume that the 
distribution of energy in a radiating system does not obey Maxwell’s 
law—that is, to assume that in a radiating system the distribution 
of the local values of the codrdinates is a function not only of the energy 
of the system but also of some other variables. If we do this and as- 
sume, for definiteness, that the distribution of the local values of the 
generalized momenta is a function not only of the total energy E of 
the system but also of the Helmholtz free energy A, and further assume 
that the total energy of a radiating system cannot be less than a cer- 
tain limiting value E, (E, turns out to equal hy), we can, following 
the methods of Gibbs and Ratnowsky, derive in a very simple manner 
the Planck radiation law, and moreover we can do this without assum- 
ing discreteness of radiant energy, without contradicting classical 
mechanics (equipartition does not hold for systems of this kind), with- 
out discarding infinitesimal analysis or without contradicting thermo- 
dynamics or the direct experimental evidence of the photoelectric 
effect that the hy law holds only as a limiting case. 
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A translation of the mathematical part of “The entropy equation 
of solid bodies and gases, and the universal quantum of activity,” by 
Simon Ratnowsky (Ber. Deutsch. Phys. Ges. 16: 232. 1916) is appended. 
F. R. B. 


ORNITHOLOGY .—A new bullfinch from China. J. H. Ruzy. Proc. 
Biol. Soc. Wash. 31: 33-34. 1918. 


A new form of Pyrrhula erythaca Blyth, particularly interesting by 
reason of its apparently widely isolated range in the mountains of Chili 
Province, China, was discovered by Geo. D. Wilder, of Peking, China. 
It differs from Pyrrhula erythaca erythaca in smaller size and several 
color characters. It is here named Pyrrhula erythaca wilderi in honor 
of its discoverer. Harry C. OBERHOLSER. 


ORNITHOLOGY.—A revision of the races of Toxostoma redivivum 
(Gambel). Harry C. OBERHOLSER. The Auk 35: 52-61. 1918. 


Of the four described forms of Toxostoma redivivum only one has 
been generally considered valid. The study of a large amount of ma- 
terial now makes it possible to recognize three geographic races. These 
are, Toxosioma redivivum redivivum (Gambel) from southern California, 
with which Toxostoma redivivum pasadenensis (Grinnell) is identical; 
Toxostoma redivivum sonomae (Grinnell) from northern and central west- 
ern California; and Toxostoma redivivum heluum (Thayer and Bangs) from 
northern Lower California. H. C. O. 


ORNITHOLOGY .—Swan Lake, Nicollet County, Minnesota, as a breed- 
ing ground for waterfowl. Harry C. OBERHOLSER. Fins, Feathers 
and Fur 13: 1-4. 1918. 


A thorough biological survey of Swan Lake, Nicollet County, Minne- 
sota, was made in 1917 to ascertain its value as a breeding ground for 
waterfowl. It appears to be one of the two or three best lakes in 
Minnesota for this purpose. It is not deep, and is filled with a large 
number of species of water plants, many of which furnish ideal food 
for various kinds of water birds. During the three days from July 25 
to 27, 1917, twenty species of water birds were observed on the lake, 
and forty-three species of land birds in its immediate vicinity. The 
lake is valuable, especially to the state of Minnesota, as an aid in the 
conservation of the game supply, and it should have permaneht pro- 
tection. gE. & Go 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


THE PHILOSOPHICAL SOCIETY OF WASHINGTON 


The 808th meeting was held at the Assembly Hall of the Carnegie 
Institution, November 9, 1918, Vice-President HumpHREys in the 
chair; 65 persons present. The minutes of the 807th meeting were 
read in abstract and approved. 

J. C. Hammonp presented the first paper on Observations of the solar 
eclipse of June 8, 1918, by the Naval Observatory Eclipse Expedition. 
The paper was illustrated by lantern slides. 

The party was located at Baker, Oregon. The program comprised 
(1) observing the times of the contacts, (2) photographing the corona, 
and (3) photographing the flash spectrum. The equipment consisted 
of a 5-inch equatorial, a 3-inch Fauth transit with a latitude level 
attached, three cameras of focal lengths 65 feet, 105 inches, and 33 
inches, respectively, and three spectrographs, each employing a concave 
grating and used without slit. 

A thin cloud or haze over the sun during totality affected the results. 
The times of the contacts were determined, good photographs of the 
inner corona and prominences were taken with the 65-foot photo- 
heliograph, and some results of value will be obtained from a discussion 
of the spectrographs. 

Discussion: ‘This paper was discussed by Mr. C. G. ABpor. 

HERBERT H. Kimpatt and S. P. FerGuson presented the second 
panet on Meteorological phenomena of the solar eclipse of June 8, 1918. 

his was illustrated by lantern slides. 

The paper was a summary of meteorological observations obtained 
at about 55 Weather Bureau stations within the zone of 90 per cent 
obscuration of the sun, and of measurements of both incoming and 
outgoing radiation obtained at Goldendale, Washington, by means 
of a Smithsonian pyranometer and an Angstrom pyrgeometer. 

At Goldendale the sky was partly overcast on the day of the eclipse, 
but clear about the sun during the totality. Between first contact and 
about 10 minutes after totality, approximately one-third the usual 
amount of radiation was received, and the temperature fell 3.6° C. 
During totality the outgoing radiation averaged about 0.162 calorie 
per min. per cm.*, which is less than observations on clear nights would 
lead us to expect, probably because of radiation received from the 
cloud layer. 
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Preliminary analysis of the meteorological records indicates that, in 
general, the fall of temperature was comparatively small, the changes 
of pressure small and irregular, and the changes of direction of the wind 
apparently rather large, but irregular. The small change of tempera- 
ture may be due, partly, to cloudy weather prevailing along the path 
of totality, and the irregular fluctuations of pressure and wind to condi- 
tions favoring the development of local storms. 

Confirming results found in studies of other eclipses, the greatest 
changes of conditions, in most cases, occurred between five and twenty 
minutes after the passage of the shadow; also, there are evidences of 
inblowing and outblowing winds around the area of totality suggesting 
the circulation found during the eclipses of 1900, 1901, and 1905. 

Discussion: ‘This paper was discussed by Messrs. BAUER, ABBOT, 
and HUMPHREYS. 

C. G. Apsot presented the third paper on Observations of the Smith- 
sonian eclipse party, June 8, 1918. This paper was illustrated by 
lantern slides. 

Mr. L. B. ALDRICH assisted by A. KRAMER and by Rev. CLARENCE 
WoopMan, a volunteer, observed the total solar eclipse near Lakin, 
Kansas, June 8, 1918. Besides noting general phenomena, Rev. Wood- 
man observed times of contact as follows on Greenwich mean time: 

Latitude 37° 53’ 04” N. 
Longitude ro1° 17’ 51” W. 
1st Contact 10" 19™ 48.5% 
2d Contact 115 27™ 15.1° 
3d Contact 11" 28™ 37.3 
4th Contact 125 29™ 45.4° 

He also exposed two 3-inch 11-foot focus cameras which had been 
set up and adjusted in the four days preceding the eclipse. 

Messrs. Aldrich and Kramer observed with the pyranometer the 
radiation of the sun and sky separately and in combination from about 
1 P.M. Of June 8, through the eclipse until sunset and continued after 
sunset, observing the intensity of twilight on a horizontal surface. 
During totality and in the night they observed the nocturnal radiation. 

The week of preparation was unfortunately so cloudy that no focus 
plates could be taken, and no rating of the camera driving clock on the 
sun could be made. Indeed as late as noon of June 8, it seemed that the 
sky would surely be overcast during the eclipse. However, the after- 
noon proved nearly cloudless apart from streaks of cirrus and occasional 
cumulous clouds. 

The observers regarded the degree of darkness during totality as 
unexpectedly great, and the spectacle as unusually grand. Successful 
photographs of about 70 seconds’ exposure were obtained, but they 
were somewhat marred by imperfect rating of the clock due to the 
bad weather. 

Discussion: ‘This paper was discussed by Mr. KIMBALL. 
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L. A. BAUER presented the fourth paper, by BAUER and Fisk, on 
Results of magnetic observations during the solar eclipse of June 8, 1918. 
This paper was illustrated by lantern slides. 

The solar eclipse of June 8, 1918, offered an exceptional opportunity 
for magnetic and allied observations, since somewhat over one-third 
of the belt of totality was situated in the United States. An inter- 
esting circumstance was also the fact that this eclipse was the repeti- 
tion of the one of May 28, 1900, in connection with which systematic 
observations according to the first author’s directions for the study of a 
possible magnetic effect during a total solar eclipse, were made. In 
response to the appeal sent out by the Department of Terrestrial 
Magnetism of the Carnegie Institution of Washington, magnetic data 
are available at present from seven stations within the belt of totality, 
sixteen stations outside of the belt but within the zone of visibility 
of the eclipse, and three stations outside of the zone; the stations 
covered the region of the earth from China, Australia, and the Philip- 
pines to Porto Rico. With a view to varying the conditions, the 
station selected by L. A. BAvER for his work was at Corona, Colorado, 
the elevation of which is 11,500 feet; the changes in magnetic declina- 
tion observed during the eclipse at this mountain station proved to be 
of special interest. 

The various curves showing the results of the magnetic observations 
at the different stations, as projected on the screen, showed a number of 
extremely interesting features. It was pointed out that, in general, 
the most notable effects revealed by the magnetic curves did not occur 
according to absolute time nor according to local mean time, but fol- 
lowed closely the times at which the eclipse occurred at the different 
stations. The stations in the United States alsc revealed magnetic 
effects before the time of the local eclipse, resulting evidently from the 
easterly progression of the effects which had arisen in the portion of the 
earth over which the eclipse had already occurred. Not only were 
the conclusions reached with reference to the eclipse of May 28, 1900, 
and subsequent eclipses, verified by the effects observed during the 
eclipse of June 8, 1918, but a number of additional facts have been 
disclosed which will assist materially in the final analysis of this in- 
teresting phenomenon. It was again shown that the magnetic fluctua- 
tions observed during the eclipse are analogous in their nature to the 
solar diurnal variation, differing from it chiefly in degree. 

Discussion: ‘This paper was discussed by Mr. ABsor. 

Harvey L. Curtis, Recording Secretary. 


THE ENTOMOLOGICAL SOCIETY OF WASHINGTON 


The 317th regular meeting of the Society was held in the hall of the 
Perpetual Building Association’s Building, 1101 E St., N. W., Decem- 
ber 4, 1918. Twenty members were present. President Sasscer 
presided. 
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J. R. Horton, of the Bureau of Entomology, and CHARLES W. LENG, 
33 Murray St., New York City, were elected to membership. 

The president announced that he had appointed A. N. CAuDELL, 
L. O. Howarp, and Aucust Buscxk a committee to prepare for publica- 
tien a biographical sketch and bibliography of Mr. Frederick Knab. 

A vote of thanks was extended by the Society to the editor, Mr. 
BAKER, and the corresponding secretary, Mr. Rouwer, for their 
excellent work in successfully resuming publication of the Proceed- 
ings in spite of formidable difficulties. 

he following were elected officers of the Society for the ensuing 
year: President, E. R. Sasscer; rst Vice-President, W. R. WALTON; 
2nd Vice-President, A. B. Ganan; Recording Secretary, R. A. CUSHMAN; 
Corresponding Secreiary-Treasurer, S. A. RoHweEr; editor of the Pro- 
ceedings, A. C. BAKER; additional members of the Executive Committee, 
A. N. CaupE.i, E. R. Ery, and A. L. QuaINTANCE; nominated to 
represent the Society as Vice-president of the Washington Academy of 
Sciences, S. A. ROHWER. 

The regular program comprised the following: 

SNODGRASS, R. Ee Notes and exhibition of water-color drawings of fruit 
insects. Mr. Snodgrass, who is engaged in illustrating in water-color 
for the Bureau of Entomology the life histories and character of in- 
jury of the principal insect pests of deciduous fruits, exhibited a collec- 
tion of remarkably fine illustrations, the results of his work to date. 
In connection with the exhibition of drawings Mr. Snodgrass pointed 
out some of the interesting points in the life histories of his subjects. 
The drawings and accompanying remarks proved exceedingly interest- 
ing and the artist was highly complimented upon his excellent work 
by Messrs. CUSHMAN, ROHWER, GAHAN, and SNYDER. 

A. B. GaHan, Recording Secretary. 








SCIENTIFIC NOTES AND NEWS 


A Guide to United States Government Publications has been compiled 
by W. I. Swanton and has just been issued as Bulletin No. 2, 1918, 
of the Bureau of Education. The bulletin gives not only information 
concerning the mailing lists, methods of distribution, lists of publica- 
tions, and classes of publications issued by every office of the executive 
departments, but also a concise outline of the organization and functions 
of every office. The bulletin should prove useful to all who have 
occasion to use the publications of the Federal bureaus. 


Dr. CHARLES GREELEY AsBBoT, Director of the Astrophysical Ob- 
servatory, has been appointed Assistant Secretary of the Smithsonian 
Institution. 


Mr. J. C. Hosterrer, of the Geophysical Laboratory, Carnegie 
Institution, has returned to Washington after a year’s absence in charge 
of optical glass manufacture at the Charleroi plant of the Pittsburgh 
Plate Glass Company. 


Mr. LoGAN WALLER PAGE, director of the Bureau of Public Roads 
of the U. S. Department of Agriculture, died in Chicago on December 
9, 1918, in his forty-ninth year. Mr. Page was born at Richmond, 
Virginia, January 10, 1870. He was geologist to the Massachusetts 
State Highway Commission and director of the testing laboratory of 
the Lawrence Scientific School of Harvard University from 1893 to 
1900, when he entered the government service. He became director 
of the Office of Public Roads (later the Office of Public Roads and 
Rural Engineering) in 1905. Practically all of his work was devoted 
to the building and maintenance of public roads. He was a member of 
the Washington Society of Engineers, president of the American 
Highway Association, and actively connected with a number of other 
engineering societies. 

Dr. J. N. Ross, of the National Museum, and his son, George Rose, 
who have been conducting botanical explorations in Ecuador during 
the past summer, returned to Washington early in December. Collec- 
tions of nearly two thousand numbers were obtained. 


Dr. A. Hoyt Tay or, professor of physics at the University of North 
Dakota, now lieutenant commander in the Navy, has resigned after a 
year’s leave of absence, and will continue his work at the Bureau of 
Standards on naval radio communication. 


1 Obtainable from the Superintendent of Documents, price 20 cents. 
24 














